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F E A  O F  A  H O R I Z O N T A L  P R E S S U R E  V E S S E L

CASE STUDY

C H A L L E N G E S

E N G I N E E R I N G  S O L U T I O N

Figure 1. Geometric Model of pressure vessel
and submodel

Figure 2. Stress contour plot of
global model

Figure 3. Stress contour plot of
submodel 

In this study, the evaluation of nozzle- shell junction of a horizontal pressure
vessel was performed using finite element analysis. High stress at the nozzle to
head or shell junction area are common. Due to discontinuity of the geometry, the
defect can occur and the junction region can become the weakest point, which
will be the source of failure of the whole structure. Thus, a reliable and accurate
analysis method for head or shell to nozzle junction is necessary. 
The Sub-modeling technique in ANSYS was used for this study to accurately
predict the stress concentration. The nozzle load data and internal working
pressure loads were considered for the study.

The result of the analysis showed high-stress concentration developed at the
Nozzle Shell junction due to an abrupt change in the geometry and the
consequent change in stress flow. The maximum stress was less than the yield
stress of the material.
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